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L Hileluksd, dvrengih of Hetak ALrerats klemnts, Harch 1939,
2 Ooedyaar Mruran wpamm.- dbrug bires Dealg’n Manual, |

v GniaBOEO, Bffeal of Crosesteallon Ghaps on 3brews biatribuiion
A Inflated Afmay Panels, dated June m, .0,

he © Guit=IL2, Sumary Aerodynmlea I(GSOH of One=Man '}xn"mt.ephm,
 Model GA=h{D, dated 10 Auguai 196 '

9o GEi=lU012, Prelmlnéry flasnlta of the Wind=tunnel mvuugauon .
, of the Aerodynamie ani Surudtural Defleation charaataristl . >f
Model GA=h(D lnclateplane, datad 1L Qeboter 1960,

b Mioshenko and Wolnowsky= Krlegor ‘heory of Plates and ﬂhenu
a dueond mmen. 1259, Meﬂrnv-mﬂ Dook Oompmw, Ine,, New ‘mﬁ

‘ | ‘7. elvil Asronautles rnn\m 3y "Atrplane Worthiness) Nomal, Uuiliy,
: and Aarobauo Catagorian, ¥ Ypatamber 194, '

0. Uhit=7759, Witress Qoncentratlons and Defluotlons in Axl-aywmzrldlny
Loadud Ypharieal anulop@»” ty t\. D, l\)pptng uM Jo D Mnrkowa.
pbruary 8, 197,

e MIL=A=U6RY, Alrplane Svrungih and ulghm.y. 20 Auguat, 1953,
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mln report 18 submiited in parsial mmmem of parangh
10 of Amendment 8 to Office of Naval l\oueureh onnmu
NOﬂr 2;60(00), "lm‘lawphmn"
the duves Analysis for GA=L{D Medel Inrluwphm is divided
inte six deatlons, [hwae segtions are nsw belav. ,
fealdon ) Genaral -
; , deatlon 2 Load Analynis
. geotlon Wing Analyeis
1 feation Pugalage Analysis
i . Geetion § Engine Mount Analyais .
o deovion 6 Summary of landing Cear, O:ukpn, and
Lmponnage Analyses
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Me Intlawplane is a Mgh whilg mote J)Lm) with a Nelwon H43A
- onghne mounted i @ pulvsial aleve e wing and fuselage heap
the railing edge of \he wing, Each wing panel is restrained
by \wo guy eables on the upper surface and threa on the lower
gurface, ‘The e upper callua & anchored W Uw engine
pylon, the forvard outboara and intvard eables asa tisd (o
b Lamding guar, while the afb eutbound eable is azuuh«i %)
\he bottom of fudelage ab tuselage stallon 105,00, A #inglas
suat eoekpit 1a loeatad forward of e eunleal shaped fuselage,
A Bingle Wimel landing gear is mounted on tha front hemia
: , apherieal end of the fuselage) Lhis ogether with the wing vp
{ oklds and 8 tall akid make up Vhe landing pear gystame (As
: vontional vall surfacus are restrajied LY guy cables ailached
W0 \he Ludelags, A genural layoub with pertinent geomirie
data L8 shown in Pigure 1,

Ihe Uashoh Inrlatoplane was auatlo tested ab (uodyear Alroreft
C Wouelarmine e buokling strengih of the wing, An ultimile
‘loud fusWr of Yo h Wil obuumd.

A wind Lunnel ey was gonduated in the NASA Langley fullescale
wind tuimel W gorroburate the statio teuy resulta, fhis
fnveatigation resulted 1n ulbimate load fusrors up w 3. 1),
roleronce 2 '

An ondurance load touL wan cuikduatad at Ouodyuur Mrcrun. o
dowrmlim the Llne effuot under limit load on tha Inflavoplane’
fabric, (ha lanflatoplurm wuw inverted and a 2.5 1imiv load
was applied L0 the wing and fuselage uaing shob bags, The
teat was run for 3)6 hours without uppreciable creap,
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_ 1) for Alrmat oonst.rucuon each side i3 aym wrical,
,2; Algo used for cockpit asaembly strapa,
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I
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Used for reinforcement of fuselage fabrie )UlJAlO; on aircrn:‘t. );106-!;113
Usoed for replacement fuselagus on aircraflt Lll) and 1115,
To be used as replacement fuselages on alrcrale 106, L108-4113,
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S c‘AN& Il
MMWMMLQ
IA _Aam- -“iﬂ‘!ga’ ms&azzw
} Empennage
e - Pmem) ( Broposad) Alleron
1, Claasirfication Hin Wi @okpit A Flap ‘maelnge(.’z)
1 2 Cuodyear wide Ay A) Aol A9 WLy
s« Outside fler Plain- Plain . blain Plain Blain °
o Number of Plies ) . 2 2 R
% Oonstruesdon eumde to inslde) (1) (1) (1) (1)
o) vad) Ly LY 1,20
by oth ) . ‘10 LU:"L 200}5‘: nxs ans hc i}
» Q' gmid v" K .S’O 2.70 1.2')‘ 1.2; bl)o
d " LioB  nos 2033 2.098 1603
f. Ml‘ﬂ& dg‘h L 1),.003 1).903 .(103 9.2;9 sssn
: ‘0 spﬁ‘d ' ) --"vl assas masn saas aman
& lNominal Welght = oa/eq yd Sl 330 26,20 26,60 A0
T Wel ht telarance = oa? N (I LW 1,2 1,50 0
8, Tbnaile-uln-lba/lneh-ua 100 100 130 10 300
9 shdnslba/inahe #11) 17 17 150 10 - W
10, Hin=lUs/8q inchepile 28 28 - 20 a8 wee
11, fonaile Teat rpnr\ed . _ : Gl pursy
12, Material Nylen hylon ltylon I:ylon baeron
1), cto!.h-OuMdo w Inuldo L b 19/ AFIR Y] »L ‘
: 25204 (1) AL Q1) Ll (1) a9 (1) L77-477
0936 ' 89y

Used for hinge straps, D-ring, pulleys and fan pnt.f'hoa, and rointorcumnh in lacing p

Uuod for inatrumont brackets, laoing patches, acuff patchos, and aesam tape on wingy,
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bircrafe J106, L1o8-1113,
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kahay, scuflf patchos, and seam tape on wings,
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- The Deaign Muru govers \ho.désign eondmém, rndwn of
safery, ard allovable atresses for \he Inflaleplam,

Design oiditions o S o

, the Dnl‘n Gonditions were seleoted uaing reference (9) de
i ‘she speaification, The mansuvering deaign conditions are in
’ L accordance with paragraph ).l 2 of refersnce (Y) for the W
- olageificarion (Opecial Jearch) exceps thas Ahe maximum limit
load fagtor 40 2,9 inestead of 3,0, 1Two gross weighta are
© investigated, namly, 530 1us with mosts forward o.g, and
 LOL lbs with she mosd afs o,g,  Maximue flighs 24imdy speed
Y Th.,z knots, Under gueting conditlons the limit speed i8
O ~ Ll t L7 knots, based on meneuvering load fastor of =1,0,
‘ : the oriticsl loads are aurmariszed on page 2,00,0)0,

Oround handling loads are not oritical, 'he laniing condis
tlons are based upon a einking lgnd of § ft/ssa, The.
oritical landing conditions are level landing, tall down
landing, and side load speaified in reference (7).
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Hators of dalety

the Limly loada are ik Viplied by um t‘olluwing faglors W , ' .

obwm Uin awuewml design loads, , ' f
Metal Biruelure  Ylield 1,14
Potal dirucwre . Ulitlmale Y
Mbrie Strueture | Wreinklings 1,00
Mbrle Strwture  Yitimate .Y

# No prinelpal siruss shall be less Wian sero ab lialy lead,

| | ~ Allowanle 3“‘“'&..

i )

R , For s metal siruciirey, \he requlrgmants of paragraphs
Jedi 1,2 hrough ). 2,1, of refyrance (V) are uuud.

Ihe Tollowing rvdusiion fuowrs shall Le nppuud w U umx
Dreak Sirengih ol vhe tabrie strucwiryey

Inflavion \)uly ‘ h '
Limit Load J
ul (.hv\aw Load 1.‘)'

" ihe reduotdon factor ror innnuon and 1imit load are band
on paal exporience and ageount for tha fact that fabrio under
load for a poriod of time has a roduouon in strongth, ,

he reduation fuator for ultlmate load was chosun arbitrarily,
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~fhe eritval flight leads shown in Teble 1il, Summary of
Grivical: FLight Leading Conditions were dcniopad veing
Table L (Juwaary of Alrleads), Mgure 8 (Veng Dingram
He P60, 350 1bs), and rigure 7 (Veny Diegram M,A. G0,
Lol 1ba) of reference (1), 1The lettaers refor to pointe

.of the Vang dngrm and subseripts to the difforensd gon=

“ditions applicabla to the partigular Joint. the loading

eonditions especlfied produced aritieal design loads for
all the primary structure, C

, N ,. he walght distribution, &0, looations, and momsnt of
{ ‘éno;%gooalouhuanu are fsund on pages 2,01,010 through
’ . ‘ . ‘o [ ] Y ] - N

‘Baoh part of the Loads Soation has its own discussion and
oke tahan, : o
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o | This seobion of \his reporh pressnsa \he weight and balance data
. 1 and the mmints of fnerila of the sircrafy, g

Thers are two parts, The £irs 16 the Oroup Weight Statement
{AN-*&OJaD) and \he seceid portien Ancerperaves the moments of
mersie, .

~ In the Oroup Welght Btatement the weight of the pllot s S
. ‘agsumed o be 200 lba, Jor Usmoeb forvard GO, bonditdon, 2L0 lbs,
vas chosen as the pilov'e weight amd for the mosb afs G0,
o condition, 140 lbe, was used as the weight of the piluts IS &s

' ‘ quite otvious that for an airorafy of such low empiy veight, the
| 1 0,0, 48 affooted considerably by the weight of the pilot, |

The horisontal datum {from widch the X distances are medsured) ie
the nose of the airorafs (Otation 0), The vertical datua (from
whioch the 2 distances are measured) is the ground line, The
lateral datum (from whioh the ¥ distances are nnmd; i the
OCsnterline of the airorafs, : ,
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of 4 § £4/ee0 desdending velookty could be atworbed tg‘qnm;h wheel
attaghed 0 & platon defledtlng tnto \iw fudelage, Yoad and energy
vy, dafledtion eharadtarisiios of the gum-nmnm aystlom Aty glven
in flgures N0 e LY o Whils fligures %0 Cand 9§)

ary for the tire, OSee reforenss B for the platons=fuselage defleotion
dharedloristias,

the woixiitions umhiad with ths Jinit loads arw gtvsn talow, One flight

0 aomdition e fngludad an the lower wing brade eablas ary Attaohed W the
Yy - landing goar, ' ' ' .

TS XX1LI

Goadttton Lintt Loads, Lb,
1. Vartieal ] Aty | Uide
(1) Ldv-o)..-l.uulli'ng, Inolined Kemotfona | kT | 0 
(2) ‘fail-Down "Lzuutng . _ 1347 0 ‘ 0
(J) Side Load (811 ' 0 | k57
(L) lighe Load, ng= 3 | 1353/1.5 = 902 |

-2 -t
A Gttt Pk K.




-

8.

A

FRTTTY ,-fi n e “,..
Ll

TLE
L L LA T e

 coopjiuam
COODYEAR AIRC ,m“ CONPORATION
B 1y

S ERRE
K’ L
tl (R

L
o o

L

Hennen oY .

»»f«ﬁ“p w N ey
Iaane

l\;ﬂﬁl ¥

fELA Yo

i




N T L L T T I I AL TS LS T L, L L
Sttt o oAV oo M S S P ge o P S S BRSPS T

i

Hlaebifiii

‘ “'j\‘:‘_‘
Mo

1

VO“.; .

~.uw& “H.nx,n.»l‘ Vrun.p.‘t.‘..o e

s

S SUNIN DU YUY

oL, r

PASEANER BY -,.TY\;_. RSN,

HHPHRER WY o

REVIFRY -

- | | -




124

wonss o WA e
.'“ - mut‘ ‘(mm

AN e

—
A

P !
*
-

GOODYIAR ANCRAIY CORPORATION

’ll)ti

PAEPARSH BY
eneAnEs oY

AN -
‘ navieen

TTL

SFNNY L X

sy Avd T

~ADTEIR SOWNILVE KTd T TVFFL NI

P TAALT CET LT

¥YTK

To

- i ; : s




X7TR

:?‘L‘/V.,

paag

pneranes 0¥ oom A

LCTTTTL N TP

pate

wangy
" ntn-

GOCOYIAR AMCRATT CORPORATION

- .i.,dz.m.

‘WHHhWWWW\WHﬂ|N

hUJIMWHHHN!HHPwW

FHILT I TIET wm,r, =

: T

uﬂhﬁcﬂ mwﬁﬂkwNHW mﬂlﬁwmv 1dﬁﬂﬂﬂﬂl§cﬂmﬂ

sral

P VEFE

J«zﬂnﬂﬂ =

-mevises




o J“ﬂ LA pasVea ,.. o J.m mo o
o TN cooonAN MUY COMOINON i N o

N x-xu-(m_ e DR e ')0 L.mmu.
g T i

N WINO AMALY3I
daotion )
[
T
o
i
A




L S e e

R T % T S

T EERRSRIIO T RS R RS

Me wing 18 of Alvmat construebion and supports the extemal
1oads by virwue of tensile Inflatien stress, If o of Uw
Wineipal 8lregaes ab a palnt on the wing ewdassedtion
edomed 861w dus to tim applied wipressive Stresdes a .
wrinkle alarla o fori theFd. A3 more load 18 epplied the
wrinkle will enlarge to & polnt where vollapse will essur, -
fhe pressurs in the wing should be large enovgh 0 prevent

& writikle from forming under Limlt leads awl eollapds at
ultimate loads, Wor thia analysis tie uwltinate load {8

1,13 \maa 1inlt load, :

~ While the minimum prinelpal sbiess ab the YMM where 4
‘wrinkle first formd 1s dete, both t»rlmsipa ghredgey ab a
polnb on the opposite surfate of tie wing amm tenstle
‘dlredsed, w allovwable atrength value on the tonsion side 1
18 tle quick Lreak valus derived from a uylirdep Lurst test .
divided by 8 oresp rupture fagtor of ). Ime fastor of ) :
aguonntd for the faat that fabrie under load for a peried of -

tim has & redugbion in atrength,

fhe allowable hoop tension girengih value on the compression
blde 18 the quluk Lisak value derived from e oylindar burst
vest ulies 0,6y divided Ly ). [la faolor of 0,69 aguounts for
the fagt that \he fabrle in a oylinder burat test 18 loadsd
ay a 2=1 slruens ratlo, whila on the compraastion side of tw
wing 13 loaded in only one dirsation and gunsequently gets
little or no halp from the bias plisa, [im favtor {8 based
on & comparison of ¢ylinder burst teats and strip tenatle

“Oince the nagative marginag shown in Tablas XXAII and XXXLLI,
pagns 3,01,220 and ).01.2)0 respectively, cover only a zmall
purcontage of tho poriphary of the wing cross-suction shown
on puge 3.01,0L0, these nugutlve rurgina are not serious,

- This is further proved in the wind tunnel test, which gave an
ultlnate margin of safoty of +0.17, reference page 3,01,240,
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the fuselage 10 an inflated conlcal envelope with nearly hemle
spierieal ends, IV supporta external loads by virtue of
~tensile Anflation svresses, 1f one of \he prindipAl atresses
at & point in the fuselage becomes sero due 10 applied come
pression etresses, a vrinkle starss to form there, As more
osd 1o nwuod,\ﬂo wrinkle will enlarge ‘o nrlns vhere
cellapee will oacur, The pressure in the fuselage should be
large encugh o prevens a wrinde from 'farn&nwg under 1init
loads and cellapes ab ulilrats loads, Yor this analysis the
“Wlbinate doad 10 1,73 \ines lindd load, '

Wiile the mintmum prineipal atress ap the point vhere a
. vrinkle firss forwe 49 sero, Both prinoipal stresses ot |
- diaseirically opposiie poinb are tensile elressss, The . .
. paterial ‘propersies ahould be such Lhab the maximum tenelle -
~ o\reds dees not exgeed sore allowable value, The allowadble
sirength value on \lm tandion eide is \he quick break value
~ derivad from & oylinder durad Lesh divided by a or«g. '
rupture faslor of g. ™he factor of ) ascounis for She faed
Uas fabrie under load for a periuvd of Wre he a reduetion
An strergih , T

™he allgwable hocp Vensiun strengih valus on the ¢ompression
elde 1s \he quiok brealkt value derived from the cylinder bureb -

tees Lineo 0,43 divided by )i The faotor of 0,43 acgounte

for Wb faats \had the fadrio in & oylinder bursh teat io
loaded ab a 2-) alress ratio, while on Ve compresaion side

of the fuselage 48 loaded in only one direotion and consee
quantly gets 1iAlle or no help from the bias ply, The faoter
48 based on & comparison of cylimler bursb Vests md etrip

tanalle wate, : .
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AR engine aaddle mount Le ablaghsd to ths top of \w wing by
‘1aving Lo patoh abbaghrmnta on the top mirface of e wing,
1o saddle mount is also used to fasien Vhe wing to \he
fuselage, ab bhe uralling edge, by mans of \wo shorh cables
patoh abtachmnte, fhe engine s albached to the pylon of

 biw eaddle sbtruature Vhrough the four engine mound Fivwinge,
{he mount {s & wveldnent of (0ALaT4 aluminum Wibing head :
\redtad aftar welding, ' 3
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Tho hordsontal Sall La supportad along L\s cenver line on he
fuselage and by cables attuched Vo outloard adges, The min
‘suppors eablas are the aft cables which are aviached near \he
hinge l1ine of the elevator while forward ealiles are added for
aMabllity, Thus half of the horisonsal s\abiliser acis as a
cantilever bean supporied as \he CM.

The versical tatl s hinged to the horh&nm tall and (e \he
fuselage and also supporied by eables) the main ¢able being
‘ atvached near A\l rudder hinge line amd a forvard cable added
for stability Le attached ta the loading edgo. As ihe largesh
Wil loads are applisd to U veriical tail amd ws the veriieal
Wil 1o not supported as well as the horisontal wil, \he
“vertical tail is the mosth orluonny loadsd part or \he
x Orpannage, ;

poseription of Guokplh h ' -f-‘j?;.\-.'.»_ .

The coakpit {s made up of flav ssgtions or Mrwﬂ, thive inalme
Whlak, conalating of two slde parels, ‘a Lollom panel, & sead
bulkhedd, and & rear bulkhead, Those de@h (13 Jomnd ‘o form
the eookpn vhich atlachies W the Cfuselage aeotion, A hameook
\ype sval is provided for the pilos, whioh {a cerentad Vo the
wp of the rear Lulkhead and assal bulkhaad,

Desoriptlon of huunJL(mr

A single whael landing goar 4s used on the aireraft, The

structure supporting the whool is & woldmenb of GWAL-T6
alunlnuiq tubing heat treatod after wolding, and ia attached
by lacing to patch attachments on the forward end of the
fuselage, This structure is designed to provide a shouk
abaorbar agtion during landing, fThe wing lower brace cablas
are atltached to the clannol support structure at tho roap of
the landing structurs,
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giress Analysis of !52 mﬂ'

The empennage 48 an Mnm strue\ure an aupporu Ao oxum& ‘
load:s saking uae of \he tenalle Anflation stress, The

pressure in \m empennaie should Ue largs enaugh B prevend
eollapaing due to Whe Applied dompression atreanes umder

ultimate loads, 0On the -lension elde the allawable sirvigih

value 10 Vhe quiok break #\rengih derived Crom & eylimler \mu\
dmm \y the mluuuon fadvore ohovn on pnge 1,09, 110, -
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~-prom page 4.01,000 Ale neutral ants for \rlmsuh_r obrens distribution

- (a) 4o ab W= 746) Iny The ourves on page 6,01,1)0 glve W mrente
and etressws va, neultal axis looation for plassie yield or uniform

- #tress distributions 63&) (e)y and (d)s (hanging from stresses (a) (o
g) or (o) ab R u 7,6) changes the 1imis morent 12,130 {n-1b (page
“80L,120 to an initial plashte yleld momas of 25H00 inedb (pags
6,01,130 )s thusy ' o

RF K 6 10130 ARelb s < = = s = = = ghrussen (2)
for 12100 € M & 15,00 Lnslbe = = o transindon

B i s\regses "
or | M .lghm. " e s 32assas ll a I‘ﬁ’ﬂ"“» ahd (0)

(4)

_the qurves of page 401,110 are derived from \hass of )838. 4,01,130
by simulbaneous valuss of M anl 1, for 15100 & N & 2)000, The siresses
(1) are caloulaled from :

Ry e 4N @ e+ 08 W/,
-v"?,"gn which u\. strese 10,5 lb/in 4 tiw odokpu panela Lnflation streeses,

Tre fabrio fuovors of safely are thiee on Limie streas, 1.4 on s\ress

&% uliinate load, snd four on intlation stress, The codkpih panels sre
aade from Afrmat fabeio AJSL with cylinder burss valuas of 150 x 150 L/in
warp and £L11, the bulkhead is fastaned 10 the sids Ani botlom panels

WA HJLJALOS fabrio slraps wish atrip \analles of 200 x 100 1b/in waip
and £131) end vhe Lulkhead and slde panels ave fastarad o the fusslage
vﬂhd!- fabrio etraps with L25 x 350 1b/in warp amt £40) etelp
tanallae, ' '

. The 2mts mtkulumu moments are glven in dm’ tahle b-o).oi.

~ Oonditlon . 6
Limd$ Moment 11,12 15,713 13,916
ULsliate Mowsnd 19,110 20,0000%  10,1,0000

% 11,125 x 1,75 = 19,410 In-1b « - < - Uaing a fnctor of aufety 1,75
w15, 77075 = 20,800 In-lb - - - - Using & fuotor of safety of 1,75
on euargy of absorpiion for landing, and noting that loads are - '
proportional to enorgy,
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